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Background: To date few studies have examined how multiple layers of inﬂuences shape the emergence
of bed-sharing practices in the ﬁrst 2 years postpartum. In our report, we examined bed-sharing in a large
multiethnic sample, exploring the inﬂuences of three broad classes of inﬂuence on bed-sharing at single
time points and across time: (1) sociodemographic and (2) contextual factors such as breastfeeding,
maternal mental health and stress, and (3) child temperament and sleep habits.
Methods: Frequencies of bed-sharing were assessed at two time points, 2 and 24 months, in a population-
based multiethnic (Dutch, Turkish or Moroccan, and Caribbean) sample of 6309 children born in the
Netherlands.
Results: In Dutch mothers, the majority of mothers did not share their beds with their child, and bed-
sharing rates decreased from 2 to 24 months. Other ethnic groups showed higher bed-sharing rates, typ-
iﬁed by both increases in bed-sharing (the Turkish and Moroccan group) and persistence of bed-sharing
over time (the Caribbean group). There were few family and child characteristics associated with bed-
sharing in the non-Dutch ethnic groups. In contrast, bed-sharing in Dutch mothers was associated with
child temperament and sleeping problems, maternal depression, and sociodemographic variables like
crowding and maternal education.
Conclusions: Our results suggest that mothers with a Turkish and Moroccan or Caribbean background
were more inﬂuenced by cultural values, whereas bed-sharing practices were more reactive in the Dutch
group.
 2013 Elsevier B.V. All rights reserved.1. Introduction
Bed-sharing, the sharing of a sleeping surface by parents and
children, is a sleeping strategy with wide inter- and intracultural
variations in frequency. It has been the predominant sleeping
strategy throughout human evolution [1]. In modern societies,
the practice is less common due to a mixture of cultural factors
(e.g., parents’ and professionals’ beliefs that bed-sharing compro-
mises partner intimacy and early childhood autonomy [2–4]),
and medical recommendations (e.g., based on epidemiologicstudies showing potential links between bed-sharing and sudden
infant death syndrome [5]). The primary research focus continues
to be on exploring potential risks for bed-sharing [5,6], with a nar-
rower and parallel focus on normative descriptions of bed-sharing
through observational and laboratory studies [7–10]. In our report,
we examined bed-sharing in a large multiethnic sample, exploring
three broad classes of inﬂuence on bed-sharing at single time
points and across time: (1) sociodemographic and (2) contextual
factors such as breastfeeding, maternal mental health and stress,
and (3) child temperament and sleep habits.
Bed-sharing prevalence is higher in non-Western cultures
[11,12]. In 2001 the International Child Care Practices Study re-
ported bed-sharing prevalence across 21 countries with frequen-
cies ranging between 2% and 88% [13], and similar cross-cultural
variation has been reported in other studies [14–18]. In some
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creases in bed-sharing over the recent decades; there was an in-
crease from 6% to 13% between 1993 and 2000 in the United
States [19], and similar increases were found in Northern European
countries such as the Netherlands and Norway [20–23]. The
authors suggested that this increase could have resulted from
greater attention to the importance of infant sleep environment
and breastfeeding. Because of this cultural variability, valid bed-
sharing prevalence rates are difﬁcult to establish and must be ex-
plored in multiple diverse samples.
Bed-sharing prevalence rates do not reveal the underlying inﬂu-
ences on this sleeping practice. Among the most widely reported
factors associated with a greater prevalence of bed-sharing are
socioeconomic factors like lower family income, lower maternal
age, lower maternal education, and nonwhite ethnicity [18]. For
example, the US and UK literature suggests that bed-sharing rates
are greater in nonwhite ethnicities [19,24,25]. Furthermore, there
is evidence that ethnicity has a greater inﬂuence on bed-sharing
than SES factors [26]. In general bed-sharing appears to be less pre-
valent in cultures that value autonomy and individualism as is the
case for mostWestern or developed nations, potentially due to par-
ents’ desire to instill early independence in their children by
encouraging sleeping alone.
Another major maternal component in bed-sharing is breast-
feeding; bed-sharing and breastfeeding are positively related
[9,27,28]. This component may be a bidirectional and mutually
reinforcing relationship [29], with bed-sharing both facilitating
breastfeeding and being facilitated by a mother’s desire to continue
breastfeeding while minimizing the sleep deprivation imposed by
frequent night awakenings [30]. Parental variables such as parental
stress and mental health also are likely to inﬂuence bed-sharing.
Maternal mental health and particularly depression is an important
determinant of maternal care including sleep-related parenting
behavior [31]. Depressed mothers generally are less responsive
and sensitive to their children, reportmore frequent sleep problems
in their children, and exhibit greater rates of bed-sharing [31–33].
There is evidence that the relationship between depression and
bed-sharing may be dependent on ethnicity. Maternal depression
is associated with increased bed-sharing for black mothers, but
not for white mothers in the United States [26] and mothers in Bar-
bados [34]. Depression imposes considerable burdens not only on
the parent but on entire family units and may be correlated with
parental stress [31,32]. Cortesi et al. [35] reported that parents of
5- to 9-year-old children who share a bed have signiﬁcantly greater
levels of psychologic and marital stress. However, this cross-sec-
tional clinical study did not determine if parental stress resulted
from bed-sharing, or vice versa, or if the results could be general-
ized to younger children. Studying these factors in a prospective
longitudinal cohort study would help to clarify the associations.
As children grow, they become more active contributors to
shaping parental care practices [36]. Therefore, child variables
may inﬂuence whether or not parents decide to bed-share and if
this practice is maintained over time. Two potential child factors
are temperament and sleep problems. Sleep problems and bed-
sharing are associated in studies of older children, but the direction
or causality is difﬁcult to determine [35,37]; the studies also tend
to be cross-sectional in nature, only examining single time points.
Further, predictors normally do not include multiple child and
mother variables, even when multiple time points were examined
[38,39]. To a greater extent, prolonged bed-sharing occurs in fam-
ilies with preexisting and persisting child sleep problems [40], sug-
gesting that child factors may evoke bed-sharing. In short bed-
sharing practices result from multiple interacting factors that play
a role in culturally speciﬁc ways. Accordingly, attempts to clarify
the multiple predictors of bed-sharing ought to examine multiple
sociodemographic, maternal, and child variables.In our study, frequencies of bed-sharing were assessed at two
time points, 2 and 24 months, in a population-based multiethnic
(Dutch, Turkish and Moroccan, and Caribbean) sample of 6309
children. We tested the following hypotheses: (1) that prevalence
rates would be lower in the Dutch group compared with the Turk-
ish andMoroccan and Caribbean groups at both time points and (2)
that the major determinants of bed-sharing at both time points
will differ across ethnicities, so that the odds of bed-sharing in
Turkish and Moroccan and Caribbean families may be more inﬂu-
enced by cultural factors and less inﬂuenced by speciﬁc maternal
and child characteristics compared to the Dutch families. As a sec-
ondary analysis, we examined the maintenance of bed-sharing
from 2 to 24 months postpartum.2. Methods
2.1. Study design and participants
Our research is embedded in the Generation R Study, a prospec-
tive cohort in Rotterdam, the Netherlands, following children from
the prenatal period onwards [41]. All pregnant women living in
Rotterdam and with expected delivery dates of April 2002–January
2006 were invited by their midwife or obstetrician to participate
during routine prenatal visits. The estimated rate of participation
was 61%. The research was approved by the Medical Ethical Com-
mittee of the Erasmus Medical Center, Rotterdam. All participants
signed written consent. Data on bed-sharing practices were avail-
able for 5095 mothers at 2 months and 5361 mothers at
24 months.
2.2. Measures
Data for our study were retrieved from medical records and
were collected by prenatal and postnatal questionnaires. On re-
quest (i.e., in the case of illiteracy or low education), trained re-
search assistants with varied ethnic backgrounds helped with the
completion of the questionnaires.
2.2.1. Bed-sharing
We assessed sleeping practices at 2 and 24 months using a
parental questionnaire relating to the place of sleep of the child
[42]. Bed-sharing was deﬁned as the child sharing a bed with the
mother or both parents. At 2 months the question was, ‘‘how often
does your child sleep in the bed of the parents for a part of the
night or the whole night?’’ More than three times a week was con-
sidered bed-sharing. At 24 months the questions was, ‘‘where does
your child stay for the majority of the night?’’ The options were in
the child’s own bed or in the parents’ bed.
2.2.2. Maternal predictors
2.2.2.1. Ethnicity. Maternal ethnic background was determined by
the country of birth of the mother and the mother’s parents, a clas-
siﬁcation employed by Statistics Netherlands [43]. If the mother or
one of her parents was born outside the Netherlands, this country
of birth determined the ethnic background. If both parents were
born outside the Netherlands, the country of birth of the mother’s
mother determined the ethnic background. The major ethnic
groups in our study population were Dutch (Northern European,
N = 3680; 58%), Turkish and Moroccan (N = 697; 11%), Caribbean
(Antillean and Surinamese, N = 539; 9%), and other (all non-Dutch
ethnicities which did not fall in the previous categories, including
Cape Verdean, Indonesian, and multiple black ethnicities
[N = 1393; 22%]). Because of the great ethnic heterogeneity of this
sample, no additional results except prevalence are presented for
this last group. The Turkish and Moroccan, Antillean, and Surinam-
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in the Netherlands [44]. The ethnic groups used in our study were
based on similar cultural background and prevented low cell
counts. This classiﬁcation has been used in previous studies on
the same sample [45].
2.2.2.2. Breastfeeding. Breastfeeding status was assessed at
2 months postpartum through a questionnaire [45], asking ‘‘Do
you breastfeed your child?’’ This included any breastfeeding at
2 months of age.
2.2.2.3. Maternal depressive symptoms. Information about maternal
depressive symptoms was obtained by questionnaire at 2 months
postpartum using the depression scale of the Brief Symptom Inven-
tory (BSI), a validated 53-item self-report measure widely used to
assess psychologic distress [46]. Subjects ranked items on a 5-point
scale of agreement, from 0 (not at all) to 4 (very much), based on
howmuch they were troubled by each of the physical or emotional
problems during the last week. Six items comprised the depression
dimension (e.g., Thoughts of ending your life, Feeling lonely,
among others). The BSI has good psychometric properties [47],
and the depression scale of the BSI had good internal consistency
(a = .85).
2.2.2.4. Maternal conﬁdence. At 2 months postpartum, mothers
ﬁlled out the Mother and Baby Scales (MABS; [48]), a 36-item
mother-report assessing maternal conﬁdence and neonatal behav-
ior by rating her agreement with a 6-point scale from 1 (does not
apply at all) to 6 (applies totally). Thirteen items in the MABS scale
(e.g., ‘‘I feel very insecure when my child cries,’’ ‘‘I feel awkward
looking after my child,’’ among others) comprised the lack of con-
ﬁdence in caregiving dimension, with a good internal consistency
(a = .82) in our study.
2.2.2.5. Parental stress. We assessed the level of stress in the par-
ent–child pair with the Nijmeegse Ouderlijke Stress Index-Kort
(NOSIK; [49]), the Dutch version of the Parenting Stress Index-
Short Form (PSI-SF; [50]). The NOSIK is a 25-item questionnaire
assessing parenting stress related to both parent factors and child
factors. According to published protocols [51], we only used the 11
items of the parent domain (e.g., ‘‘Parenthood of this child is harder
than I thought,’’ ‘‘I often do not understand my child,’’ among oth-
ers). Weighted sum scores were derived according to the manual
[49]. Higher scores indicated higher levels of stress. Reliability
and validity of the NOSIK are satisfactory [49] and internal consis-
tency of the NOSIK was adequate (a = .71).
2.2.3. Child predictors
2.2.3.1. Neonatal behavior. We assessed two dimensions of neona-
tal behavior through the MABS questionnaire (also used for deriv-
ing maternal conﬁdence; see above [48]): unsettled-irregular
behavior and alertness–responsiveness. The unsettled-irregular
behavior dimension was comprised of 15 items assessing irritable
behavior during feeds and in between feeds (e.g., ‘‘My child was
very restless before he or she settled down,’’ ‘‘My child’s sleeping
and waking periods in the last 24 h were disturbed by hiccups
and burping,’’ and ‘‘Sometimes it was difﬁcult and at other times
easy to calm down my child.’’). This dimension had good internal
consistency in our study (a = .76). The alertness–responsiveness
dimension is comprised of eight items (e.g., ‘‘My child is very alert
and attentive,’’ ‘‘When I talk to my child, he/she seems to notice,’’
among others) with a = .64.
2.2.3.2. Sleep problems. Child sleep problems were assessed at 2
and 18 months. At 2 months, parents indicated the number of
awakenings per night [42]. At 18 months, sleep problems wereassessed using the 7-item sleep problems scale of the Child Behav-
ior Checklist for toddlers (CBCL) [52]. Internal consistency of the
scale was a = .73. The CBCL is a widely used parent-report describ-
ing children’s behavior in the previous 2 months. Items are scored
as 0 (not true), 1 (somewhat or sometimes true), or 2 (very true or
very often true). CBCL scores comprised of 7 empirically based syn-
drome scales: emotionally reactive, anxious/depressed, somatic
complaints, withdrawn, sleep problems, attention problems, and
aggressive behavior [52].
2.2.3.3. Anxiety symptoms. We assessed child anxiety symptoms at
18 months with the CBCL [52]. For the present report, we used the
8-item anxious/depressed scale as a predictor of bed-sharing prac-
tices. This scale had an internal consistency of a = .57 in our study.
2.3. Covariates
We used several covariates (indicated below) in the model as
confounders, based on evidence that they may affect bed-sharing.
We obtained information on maternal age, child gender, parity,
and gestational age from records completed by community mid-
wives and obstetricians. Maternal educational level was deﬁned
by the highest attained education and categorized as low (typically
corresponding to 612 years of education), medium (13–15 years of
education), and high (P16 years of education), following the Sta-
tistics Netherlands (2004) guidelines [53]. Marital status was de-
ﬁned as married or cohabiting vs having no partner. Crowding
was a measure of the total number of people with whom the
mother cohabits.
2.4. Statistical analysis
2.4.1. Incidence and determinants of bed-sharing
In two separate binary logistic regression analyses, we explored
the predictors of bed-sharing at 2 months and at 24 months com-
pared with no bed-sharing at 2 months and 24 months, respec-
tively (reference groups). We entered three blocks of variables
for the 2-month bed-sharing analyses (covariates, maternal predic-
tors, and child predictors at 2 months), and four blocks at
24 months (covariates, maternal predictors, child predictors at
2 months, and child predictors at 18 months). Next the results
were stratiﬁed for ethnicity.
2.4.2. Bed-sharing patterns
In a secondary analysis using the same set of determinants, we
performedmultinomial logistic regression analyses to calculate the
odds of belonging to one of three bed-sharing pattern groups rela-
tive to a nonbed-sharing group. The outcomemeasure, bed-sharing
pattern, included the following categories: (1) nonbed-sharers re-
ported that their children spent the majority of the night in their
own bed (reference group); (2) early-only bed-sharers reported
bed-sharing at 2 months but not at 24 months; (3) late-onset
bed-sharers reported bed-sharing at 24 months but not at
2 months; and (4) persistent bed-sharers reported bed-sharing at
both 2 and 24 months. The four groups were mutually exclusive.
2.4.3. Multiple imputation
We imputed missing data for all the predictor variables in our
model [54]. Missing data ranged between 0% and 11% across vari-
ables. All predictors and the outcome were used as predictors in
the multiple imputation models. The outcome was not imputed.
The presented data are pooled estimates from 10 imputed datasets.
2.4.4. Nonresponse analysis
Children with missing data on one of the assessments of sleep-
ing practices (n = 1584) were compared with children for whom
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missing in mothers who were non-Dutch (P < .001), younger
(P < .001), of lower education (P < .001), single parents (P < .001),
not breastfeeding (P < .001), and reported more parenting stress
(P < .001).3. Results
3.1. Incidence of bed-sharing
At age 2 months, 1149 (23%) of the 5095 mothers who reported
on bed-sharing practices were bed-sharers. At age 24 months, 620
(12%) of the 5361 mothers who reported on bed-sharing practices
were bed-sharers. Characteristics of the mothers and children for
whom bed-sharing data were available are presented in Table 1.
In the ethnicity-stratiﬁed analyses, we found differences in the fre-
quencies of bed-sharing at 2 and 24 months. At 2 months, mothers
from Dutch or Turkish andMoroccan descent had comparable rates
of bed-sharing (17% and 16%, respectively), whereas almost half
(48%) of Caribbean mothers shared a bed with their child. In the
group with several other ethnicities combined, the prevalence
was 29%. At 24 months, Dutch mothers decreased to a 5% bed-shar-
ing rate, while Turkish and Moroccan mothers increased to 20%.
Rates in Caribbean mothers decreased to 36%. Within the Turkish
and Moroccan group, bed-sharing frequencies were similar and
the frequency was 18% in the group with other ethnicities.3.2. Determinants of bed-sharing
We found differences between ethnicities in the major predic-
tors of bed-sharing. Correlations between study variables can be
found in the Supplementary material (Table S1). At 2 months,
number of infant awakenings at night was the only factor signiﬁ-
cantly associated with greater bed-sharing odds for all ethnicities.Table 1
Sample characteristics.
Dutch
(n = 3680)
Turkish and
Moroccan (n = 697)
Caribbean
(n = 539)
Education
High 63.5 14.7 21.8
Medium 25.3 34.0 45.6
Low 11.2 51.4 32.6
Marital status, single 5.5 5.1 37.1
Parity, multiparous 42.6 56.5 41.7
Gestational age at
birth
39.8 (1.8) 40.0 (1.7) 39.5 (1.8)
Child gender, girl 49.6 48.8 48.6
Crowding 2.49 (0.8) 3.15 (1.3) 2.58 (1.0)
Bed sharing at 2 mo 17.4 16.3 48.4
Bed sharing at 24 mo 5.4 19.8 35.9
Maternal factors at 2 mo
Maternal age 31.9 (4.2) 28.2 (5.1) 28.6 (5.9)
Breastfeeding at 2 mo 67.2 68.0 59.0
Maternal depressive
symptoms
0.15 (0.34) 0.46 (0.71) 0.30 (0.58)
Lack of conﬁdence in
caretaking
14.98 (10.87) 14.97 (11.14) 13.03 (10.57)
Child factors at 2 mo
Awakenings per night 1.69 (0.58) 1.86 (0.56) 1.80 (0.60)
Unsettled-irregular 28.33 (13.02) 26.79 (13.95) 25.93 (13.47)
Alertness–
responsiveness
32.18 (5.29) 31.95 (5.64) 33.66 (5.50)
Factors at 18 mo
Anxiety symptoms 0.88 (1.09) 2.21 (1.96) 1.45 (1.55)
Sleep problems 1.57 (1.98) 2.94 (2.63) 2.56 (2.49)
Parenting stress 0.27 (0.26) 0.48 (0.43) 0.31 (0.31)
Abbreviation: mo, months.
Values are percents or means (standard deviation).Breastfeeding was associated with greater odds of bed-sharing for
Dutch or Turkish and Moroccan mothers. Being a single mother
was associated with greater likelihood to bed-share in the Dutch
group. Lower maternal education was signiﬁcantly associated with
lower odds for bed-sharing in the Turkish and Moroccan group. As-
pects of infant temperament were associated with greater odds for
bed-sharing in two of the ethnic groups. In Dutch mothers, more
unsettled-irregular behavior was associated with greater bed-shar-
ing odds, and alertness–responsiveness was associated with great-
er bed-sharing odds in Turkish and Moroccan mothers. Crowding
and having more than one child was associated with greater odds
of bed-sharing in Dutch mothers (Table 2).
More child sleep problems as reported at 18 months and the
presence of bed-sharing at 2 months signiﬁcantly predicted greater
odds of bed-sharing at 24 months for Dutch and Caribbean groups.
Higher maternal age and depression scores were signiﬁcantly asso-
ciated with greater bed-sharing odds at 24 months in Dutch moth-
ers. Having more than one child was associated with greater odds
of bed-sharing in Caribbean mothers. None of the factors were
associated with greater odds of bed-sharing for Turkish and Moroc-
can mothers. Findings at 2 and 24 months were similar within the
Turkish and Moroccan group; results for the Turkish and Moroccan
mothers are presented in the Supplementary material (S2).
3.3. Bed-sharing patterns
Nextweclassiﬁedallmothers as belonging tooneof four sleeping
patterns. The classiﬁcations were as follows: 3062 were non-bed-
sharers, 671 mothers were early-only bed-sharers (i.e., bed-sharing
at 2 months but not 24 months), 215 mothers were late-onset bed-
sharers (i.e., bed-sharing only at 24 months), and 199mothers were
persistent bed-sharers (i.e., bed-sharing at both 2 and 24 months).
Ethnicity was a major predictor of all three bed-sharing patterns
with the greatest odds found for persistent bed-sharing Caribbean
mothers (Table 3). Single parenthood also was associated with all
patterns. Lower education was associated with greater odds of per-
sistent and late-onset bed-sharingbut notwith early-onlybed-shar-
ing. Of the maternal and child variables, breastfeeding and a higher
number of infant awakenings at 2 months were associated with
greater odds in both of the bed-sharing groups, consisting of early
bed-sharing: early-onlyandpersistent. Greater child sleepproblems
at 18 monthswere found for all bed-sharing patterns, and child anx-
iety problems at 18 months were associated with lower odds for
early-only bed-sharing. Ethnic stratiﬁcation of the patterns was
not possible due to subsequent low cell counts.4. Discussion
In our large, multiethnic, prospective study, we showed that the
prevalence of bed-sharing practices differs across cultural back-
grounds; the majority of mothers did not share their beds with
their child, with decreasing rates in the ﬁrst 2 years of life in Dutch
mothers. Other ethnic groups (Turkish or Moroccan and Caribbean)
showed higher bed-sharing rates, increases in bed-sharing prac-
tices, and persistence of bed-sharing over time. Our results also re-
vealed a larger role for familial inﬂuences on bed-sharing in Dutch
mothers. In contrast, we showed that Turkish or Moroccan and
Caribbean mothers had few family and child factors associated
with bed-sharing and may have been more likely inﬂuenced by
cultural factors instead.
4.1. Incidence of bed-sharing
Almost a quarter of the children in our study (23%) shared a bed
with their parents at the age of 2 months, and this number
Table 2
Variables associated with bed-sharing stratiﬁed by ethnicity.
Bed-sharing at 2 months Bed-sharing at 24 months
Dutch
OR (95% CI)
Turkish and Moroccan
OR (95% CI)
Caribbean
OR (95% CI)
Dutch
OR (95% CI)
Turkish and Moroccan
OR (95% CI)
Caribbean
OR (95% CI)
N = 527 (17%) N = 83 (16%) N = 206 (48%) N = 181 (5%) N = 103 (20%) N = 139 (36%)
Education
High ref ref ref ref ref ref
Medium 0.94 (0.73–1.21) 0.46 (0.21–0.99) 1.28 (0.74–2.21) 1.38 (0.86–2.22) 2.08 (0.82–5.26) 1.16 (0.53–2.54)
Low 0.85 (0.56–1.27) 0.53 (0.25–1.11) 1.17 (0.61–2.22) 3.62 (2.07–6.35) 1.31 (0.51–3.63) 1.21 (0.48–3.04)
Marital status, single 3.06 (1.99–4.70) 1.44 (0.42–4.94) 1.19 (0.74–1.91) 1.97 (0.99–3.92) 1.03 (0.23–4.66) 1.71 (0.83–3.55)
Parity, multiparous 1.51 (1.08–2.12) 1.22 (0.62–2.38) 0.98 (0.58–1.66) 0.98 (0.52–1.85) 0.79 (0.35–1.81) 2.41 (1.05–5.56)
Gestational age at birth 1.02 (0.96–1.09) 0.90 (0.77–1.05) 0.92 (0.80–1.06) 0.98 (0.88–1.09) 0.93 (0.78–1.10) 1.09 (0.89–1.35)
Child gender, girl 0.95 (0.77–1.16) 0.96 (0.58–1.59) 0.73 (0.49–1.10) 1.22 (0.83–1.79) 0.96 (0.53–1.77) 1.19 (0.64–2.20)
Crowding 1.25 (1.01–1.54) 1.23 (0.97–1.57) 1.13 (0.88–1.45) 1.23 (0.84–1.80) 1.08 (0.79–1.48) 0.80 (0.54–1.20)
Bed sharing at 2 mo – – – 2.71 (1.74–4.20) 1.95 (0.91–4.18) 5.78 (3.01–11.13)
Maternal factors at 2 mo
Maternal age 0.98 (0.95–1.00) 0.96 (0.91–1.02) 1.00 (0.96–1.04) 1.06 (1.01–1.12) 1.04 (0.98–1.11) 0.96 (0.89–1.02)
Breastfeeding at 2 mo 2.03 (1.57–2.62) 2.71 (1.39–5.30) 1.09 (0.71–1.67) 1.07 (0.69–1.67) 0.68 (0.34–1.36) 0.85 (0.44–1.66)
Maternal depressive symptoms 1.15 (0.84–1.57) 1.12 (0.76–1.65) 1.47 (0.98–2.18) 1.66 (1.06–2.59) 0.92 (0.59–1.43) 0.68 (0.36–1.30)
Lack of conﬁdence in caretaking 0.99 (0.98–1.01) 1.02 (0.99–1.05) 1.01 (0.99–1.04) 1.01 (0.99–1.04) 1.00 (0.96–1.03) 0.99 (0.95–1.03)
Child factors at 2 mo
Awakenings per night 4.04 (3.29–4.95) 2.33 (1.43–3.78) 2.71 (1.85–3.97) 1.15 (0.81–1.64) 1.03 (0.59–1.83) 1.06 (0.61–1.85)
Unsettled-irregular 1.02 (1.01–1.03) 1.01 (0.99–1.03) 0.99 (0.97–1.01) 0.99 (0.97–1.06) 1.01 (0.99–1.04) 0.98 (0.95–1.00)
Alertness–responsiveness 0.98 (0.96–1.00) 1.09 (1.03–1.16) 0.99 (0.95–1.04) 1.01 (0.97–1.06) 1.01 (0.95–1.08) 0.97 (0.91–1.03)
Factors at 18 mo
Child anxiety problems – – – 0.99 (0.84–1.18) 0.98 (0.84–1.14) 1.16 (0.92–1.45)
Child sleep problems – – – 1.32 (1.22–1.42) 1.12 (0.99–1.31) 1.28 (1.11–1.49)
Parenting stress – – – 0.42 (0.17–1.03) 1.59 (0.72–3.53) 2.62 (0.79–8.71)
Abbreviations: OR, odds ratio; CI, conﬁdence interval; ref, reference group in the regression analyses; mo, months; –, the variable was not included in the 2 month model.
Values in bold were considered signiﬁcant (P < .05).
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textual covariates, including maternal age, education, crowding
conditions, parity, and marital status, we showed that ethnicity is
a strong predictor of bed-sharing practices. Compared to Dutch
mothers, the odds of all bed-sharing patterns were greatest in
the Caribbean group. Our results are congruent with other studies
showing greater bed-sharing prevalence in nonwhite ethnicities
[19,24]. The low rates of early bed-sharing in our Turkish and
Moroccan group also have been previously described [13,55]. We
extended these ﬁndings by showing that an increase occurs be-
tween 2 and 24 months for this subgroup.
Whereas ethnicity may be more inﬂuential than SES factors in
predicting bed-sharing prevalence in the United States [26], our re-
sults showed persistent effects of SES factors such as maternal edu-
cation within some of the ethnic groups and particularly for the
Dutch. The country of birth of the mother’s mother was used to
determine the ethnic background according to the routinely used
classiﬁcation of Statistics Netherlands [42]. The classiﬁcation does
not account for differences in cultural shift betweenﬁrst and second
generation immigrants, which may have led to an underestimation
of the effect of ethnicity. Previously reported bed-sharing preva-
lence in the Netherlands ranged from 5% to 13% [20,21,23] but did
not account for differences in ethnicity or child age. All of the previ-
ous reports investigated childrenbetween the ages of 0–4 months in
theDutchpopulation.Our study is theﬁrst toprovidedetailedethnic
andage informationon theprevalenceof this important and increas-
ingly common sleep practice in the Netherlands.
4.2. Ethnic differences in determinants of bed-sharing
Consistent with our hypothesis, the Turkish and Moroccan and
Caribbean groups had fewer signiﬁcant bed-sharing predictors
compared with the Dutch group. Moreover, bed-sharing predictors
in the Dutch mothers tended to be negative ones, including more
unsettled-irregular infant behavior, more crowding, single parent-
hood (associated with 2-month bed-sharing), and early postpar-tum maternal depressive symptoms (associated with 24-month
bed-sharing). Thus external factors may inﬂuence bed-sharing in
the Dutch group more than in the Turkish and Moroccan and
Caribbean groups, potentially because the non-Dutch ethnicities
are inﬂuenced by different and perhaps cultural factors.
This ﬁnding supports the idea that bed-sharing is less preva-
lent in cultures that place emphasis on the early development of
children’s autonomy and individualism, as is the case for most of
the developed Western nations [11,12]. For Dutch mothers the
decision to share their bed might be a reaction to several envi-
ronmental, maternal, and child factors. For example, the Dutch
mothers comprised the only group for whom crowding in the
home was a signiﬁcant predictor. Other studies have reported
no signiﬁcant associations between crowding and bed-sharing
in an inner city population of mostly black or Hispanic mothers
[56], congruent with the ﬁndings among Turkish or Moroccan,
and Caribbean ethnicities in our sample. Furthermore, unset-
tled-irregular behavior was associated with bed-sharing at
2 months only in Dutch mothers. This ﬁnding conﬁrms one small
cross-sectional study which reported more negative tempera-
ment in white bed-sharing children [39], suggesting that early
child temperamental factors might inﬂuence bed-sharing
practices.
Moreover, early postpartum depressive symptoms were only
associated with bed-sharing at 24 months in Dutch mothers. We
may hypothesize that late-onset bed-sharing eventually arose as
a consequence of lower maternal mood in the early postpartum
period. The fact that we do not see this signiﬁcant association in
ethnicities other than Dutch suggests that mental health in
addition to ongoing contextual factors is more inﬂuential for the
sleeping practices of Dutch mothers. In a previous study that
examined maternal mood in relation to bed-sharing, effects were
only found for black mothers [26]. However, this study population
was oversampled to contain risk families and the authors reported
lower prevalence of bed-sharing in immigrant mothers, which
questions the comparability of their ﬁndings and ours.
Table 3
Variables associated with bed-sharing patterns from 2 to 24 months.
Early-only bed-sharing OR (95% CI) Late-onset bed-sharing OR (95% CI) Persistent bed-sharing OR (95% CI)
N = 671 N = 215 N = 199
Ethnicity, Dutch ref ref ref
Turkish and Moroccan 0.65 (0.43–0.98) 3.34 (2.08–5.37) 1.23 (0.64–2.38)
Caribbean 2.35 (1.62–3.40) 3.89 (2.32–6.52) 15.71 (9.74–25.37)
Marital status, single 2.61 (1.86–3.65) 2.27 (1.42–3.63) 2.76 (1.72–4.44)
Educational level
High ref ref ref
Medium 0.90 (0.72–1.12) 1.51 (1.05–2.18) 1.60 (1.09–2.36)
Low 0.76 (0.55–1.06) 1.83 (1.18–2.84) 1.65 (1.00–2.70)
Parity, multiparous 1.54 (1.18–2.01) 1.12 (0.74–1.68) 1.87 (1.19–2.93)
Gestational age at birth 1.00 (0.95–1.06) 0.97 (0.90–1.06) 1.03 (0.93–1.13)
Child gender, girl 0.94 (0.79–1.13) 1.24 (0.93–1.67) 0.80 (0.58–1.10)
Crowding 1.17 (1.01–1.35) 1.14 (0.94–1.38) 1.11 (0.89–1.39)
Maternal factors at 2 mo
Maternal age 0.98 (.96–1.01) 1.01 (0.98–1.05) 0.98 (0.95–1.02)
Breastfeeding 2 mo, yes 1.77 (1.42–2.21) 0.94 (0.68–1.29) 1.82 (1.25–2.67)
Depressive symptoms 1.19 (0.94–1.51) 1.07 (0.79–1.48) 1.11 (0.79–1.57)
Lack of conﬁdence in caretaking 1.00 (0.99–1.01) 1.01 (0.99–1.02) 1.01 (0.99–1.03)
Child factors at 2 mo
Awakenings per night 3.52 (2.95–4.19) 1.20 (0.91–1.57) 4.05 (2.99–5.47)
Unsettled-irregular 1.02 (1.01–1.02) 1.00 (0.98–1.01) 1.00 (0.98–1.01)
Alertness–responsiveness 1.00 (0.98–1.02) 1.00 (0.97–1.03) 1.00 (0.97–1.04)
Factors at 18 mo
Child anxiety symptoms 0.92 (0.85–0.99) 0.99 (0.89–1.09) 1.02 (0.91–1.13)
Child sleep problems 1.09 (1.05–1.14) 1.28 (1.20–1.37) 1.27 (1.19–1.35)
Parenting stress 0.89 (0.63–1.27) 0.90 (0.51–1.59) 1.02 (0.57–1.72)
Abbreviations: OR, odds ratio; CI, conﬁdence interval; mo, months; ref, reference group in the regression analyses.
Early-only bed sharing was bed sharing that occurred at 2 months but not at 24 months.
Late-onset bed sharing was bed sharing that occurred only at 24 months.
Persistent bed sharing was bed sharing that occurred at both 2 and 24 months.
Nonbed-sharing was the reference group.
Values in bold were considered signiﬁcant (P < .05).
M.P.C.M. Luijk et al. / Sleep Medicine 14 (2013) 1092–1099 1097Interestingly, breastfeeding at 2 months postpartum was asso-
ciated with bed-sharing in the Dutch and Turkish and Moroccan
groups but not in the Caribbean group in our study. In a previ-
ous study on the same sample, the prevalence of breastfeeding
in the Caribbean group was lower than in the Dutch or Turkish
and Moroccan groups [45]. The reasons for this apparent dissoci-
ation between bed-sharing and breastfeeding in the Caribbean
group are not clear. There may be different cultural inﬂuences
on bed-sharing and breastfeeding. In our report, breastfeeding
included the range of activities from any breastfeeding to exclu-
sive breastfeeding. Further differentiation may be useful in fu-
ture studies.
The directionality of the multiple associations between bed-
sharing, breastfeeding, maternal mood, and child sleep problems
remains a difﬁcult question to tackle, particularly in the absence
of information about maternal sleep quality. Bed-sharing mothers
breastfeed more [29], and breastfeeding is associated with better
quality maternal sleep [57], and thus with more sleep in bed-shar-
ing mothers [58]. Furthermore, bed-sharing is associated with
more positive maternal nighttime experiences and the same total
sleep duration as in solitary sleeping mothers [59,60]. Conversely,
mothers scoring higher on depressive symptoms have a tendency
to awaken their nondistressed babies from sleep, sometimes bring-
ing them to the parental bed [61]; thus, maternal mood and bed-
sharing are interlinked in complex ways. Detailed prospective re-
ports of maternal sleep quality during bed-sharing practices could
aid in elucidating the relationship between maternal and child
mental health or well-being and sleep.
4.3. Determinants of bed-sharing patterns
Child sleep problems in toddlers were associated with all three
bed-sharing patterns. The role of speciﬁc sleep-related childbehavior in bed-sharing has been previously studied, but the
interrelations are complex. Some studies have used correlations
as evidence for a causal link between bed-sharing and sleep prob-
lems in children [8]. However, others such as Cortesi et al. [35],
argue that bed-sharing may be initiated in response to sleep
problems in children, and there is some direct evidence for the
evocative effect of child sleep problems on bed-sharing [40].
Sleep problems such as night awakenings have a peak at ages
4–5 years, and there is a coinciding peak for bed-sharing in this
age range [37] further indicating that the two are related [62].
Moreover, parental perceptions of child sleep behaviors and sleep
problems may be more acute in bed-sharing parents [63]. Our re-
sults suggest that sleep problems in a young child could make
parents decide to start, stop, or continue to bed-share, possibly
reﬂecting differing parenting strategies in response to problem-
atic sleep. Parenting was indeed found to be one of the few nota-
ble predictors in a study on bed-sharing in the United States [64].
Parenting practices aside from bed-sharing were not assessed in
our study. Parenting stress was included, but this factor was
not associated with any of the bed-sharing measures indicating
that parenting practices and parenting stress are related but sep-
arate constructs [65].
Child anxiety in toddlerswas associatedwith lower oddsof early-
only bed-sharing. Thus mothers who rate their children higher on
anxious behavior are less often early-only bed-sharers compared
to nonbed-sharing pairs. On the other hand, mothers who only
shared their beds at 2 months but not at 24 months may have been
less likely to perceive their child as anxious at age of 18 months.
Taking themarginal signiﬁcance of the effect into account, we spec-
ulated that the mothers were slightly more uncertain and anxious
themselves and less often choose to start and subsequently stop
bed-sharing. More careful exploration of maternal anxiety pre-
and postnatally might help to further elucidate these questions.
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isfaction [66], women were classiﬁed according to their intention
to share their bed. The authors only reported less marital satisfac-
tion for mothers who were reactive bed-sharers (i.e., who shared
their beds in reaction to [perceived] child problems), supporting
our suggestion that certain subsamples like our Dutch sample
may share their beds as a reactive strategy. We did not measure
the intent to bed-share in our study; therefore, we could not assess
if parents made a conscious decision to bed-share against the cul-
tural norms in which they are embedded (e.g., as a positive parent-
ing style [30]) or if they bed-shared because solitary sleep was not
possible (e.g., lack of funds for child’s bed, lack of space in the home
for a separate child bed or room). However, we controlled for
crowding of the home and parity, two factors that inﬂuenced the
amount of space available in the home. Thus our outcomes likely
reﬂect a voluntary choice of parents to start bed-sharing practices,
rather than space constraints. We also did not have information
about the bed-sharing habits prior to 2 months postpartum and
between 2 and 24 months. Multiple time point assessments would
help to discern the potentially reactive nature of bed-sharing in
certain ethnic groups compared with others. Furthermore, parents
in the study reported how often the child slept in their bed but not
for how many hours per night. This broad measure of bed-sharing
frequencies, together with educational messages against bed-shar-
ing in Dutch well-baby clinics, may have resulted in underreport-
ing of bed-sharing. Relatedly generalized questions about
sleeping practices may lead parents to ‘pigeon-hole’ themselves
by choosing a category which may not always apply. Asking multi-
ple related questions in different forms (e.g., ‘‘Where did the child
sleep last night?’’) may minimize the potential for bias in the re-
sponses. Nevertheless, we were able to show that family and eth-
nic factors contribute to the shift in bed-sharing practices over
time with two time points.
In the future, it will be important to distinguish between bed-
sharing practices that emerge as a consequence of problematic
child behavior or parental experiences and those that emerge sim-
ply as a consequence of cultural and sociodemographic constraints
such as crowding. Untangling these multiple layers of inﬂuence
continues to be a challenge, but we have shown here that bed-
sharing appears to be a reactive strategy, inﬂuenced by negative
context, at least for some Dutch mothers. Finally, future research
should examine the potential child developmental consequences
of bed-sharing practices in ways that account for ethnic and con-
textual differences. It is possible to propose that children are
differentially inﬂuenced by reactive parenting strategies, including
bed-sharing in response to external stressors, compared with cul-
turally appropriate parenting strategies outside the inﬂuence of
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